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R OKVICE FOR PROTECTING X DRAWER ELECTROMAGNETICALLY 

The invention relates to a device for 
electromagnetically protectin g a drawer e q uipped with 

electronics QF raE invention 

It is known that an electronics device can be 

^ It electromagnetic disturbances from the 
protected against elec * tic „ ave3 it emit s can 

outs.de »d U-t^V diacurbing adjacent 

be confined - o^r t electromagnet ic 
deViC :lbil"y i ll that all six faces of a drawer 

shielded to isolate the volume inside them from . 
can be shielded to „ or oach solves the 

the ambient atmosphere. That appr ° a but it 

problems related to electromagnets disturbances 

t-r, the following problems: 
91Ve 7new range of drawers that incorporate shielding 

^ containments, e.g. spring elements must b 

♦-v^ fares of the drawer so as co 

the faces of the drawer must be specially 
the faces QVer time , even in a 

guarantee good electriwi 

salty mist environment; . rfro _ ics 

the flow of air for cooling ^ ^™ d because 
5 components contained in the drawer is disturb 

the shielded faces hinder the flow ^ 
it is necessary to create a special system to 

• „« Lrds in the drawer, which system 
£ixi ng ^-«- 1CS t C ; rd u S t ^ cards in the drawer while 
makes it possible to function al clearance and 

30 taking account of the necessa^ between the 

while also providing electri dra wer. 
cards, in particular on the fron ^ ^ 

such a mechanical system is p art s between 

4= * Plurality of juxtaposed conductive par 
up of a plurality 3 ^ springs are 

3S which electrical ™ relative ly high cost and do 

disposed, which means ar o addition , it is 

not offer guaranteed reliability. 



al so necessary to mask any empty card locations in order 
to dose the openings left in the front face 

It also known, from FR-A-2 "3 977, that it « 
possible to use a drawer whose .other board is deposed 
t n ! vicinity of the front face, the various cards 

-vr f r h :^":h . 

OBJECTS AMD SUMMARY OF THE INVENTION 
More particularly, an object of the invention is to 

remedy those ^ "^U, — . 
:rab™riers costly than the devices of the state 
of the art. and that is compatible with a drawer of the 

unpluggable type. f 

To this end, the invention provides a device for 

n„ motecting a drawer equipped with 
.iectromagnetically protect 9 ^ intQ a 

eiectronics cards an^ suita ^ ^ 

drawer-receiving structu ^ comprising 

::::: — — . — - °: £ 

six faces <u the frQnt face of 

said faces of said device ^ 
^ ra ^r while the five other faces 01 
ftrlld oy the side faces, the top face, the bottom 
s face and the back face of said drawer-receiving 
5 stature, which faces are electrically , conduc ^ 

= maVre^s is possible to create 
The invention thus maKes y 
electromagnetic isolation structure on the bass of an 
unpluggable drawer of which only t* , ront face ,s 
„ treated for electromagnetic c-pat b i ^ ^ ^ 

of the f™;^;!;^: :::; structure, such as a 

r S3 no. tJs drlwer-receiving structure usually already 
housing, this arawe the 

having side, top, bottom, and back fa ^ tQ be 

35 invention does not require any ma 3 or modification 

made to said structure. 
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-n,-. protection function requires no 
The electromagnetic protection drawer - 
, hpr than to insert the drawer into the drawer 
action other than to , in the 

- Once the drawer is m place m 

giving structure. Once 
^=we-r receiving structure, the six races 
reflne a doled volume, inside which the electronic. 

dsof tne drawer are disposed and which i. isolated 
Tec rolfnetLliy fro* the outside. The electronics 

with connection devices only, it not being ^ ™ *~ 
Zv electromagnetic isolation to be formed on said back. . 
any electro g between the drawer and 

in addition, the connectors 3hie lded 
ch e drawer-receivin - defined by th e 

because they are located inside the 
six faces of the protection device, the drawer c 
Z light in weight because it does not include any 
ele ctromagnetic Paction element on i ; > * * ~» ^ 

-?irr — :r = ^ sr- 

convection. invention, 
in a first advantageous embodiment of the inven 

the device further comprises resilient electrical 

cnn/clion m eans for providing -metrical connect- 
between the - - s r; e :i-- t a :tr r h ^ be 

„ edges of the opening provided in the front face . o the 
structure, and/or on the drawer make it P°"^«£ o£ 
provide electrical continuity between the front face 
f h e drawer and the side faces, the top face and the 

* «f the drawer- receiving structure. 
^ tn^rtrticularly advantageous — « - 
at - 1 e»ast one of said faces, namely saia 

:r de Ta:r:;iArfice, „ ™ «~ - — ~* 



face is provided with openings for allowing air to flow 
through and/or for allowing electrical cables to pass 
through. This embodiment of the invention makes use of 
the fact that effective electromagnetic protects can be 
oLained by means of surfaces that are not necessarily 
uninterrupted, but rather that are provided with openings 
of sizes matched to the desired electromagnets 
protection. In which case, it is possible, in the 

■ « -.-o h»ck face, for the drawer-receiving 
vicinity of its back race, i fo r co- 

structure to be provided with connectors suitable for 
operating with connectors secured to the cards and 
provided on the drawer, and while the back fac of said . 
structure is a grating provided with openings for passing 
cables for connecting to the connectors of said 

ructure. It is thus possibie to power ^ = °~ 
which are situated in the inside volume of 'he drawer 
receiving structure through the back face, without 
disturbing the resulting electromagnetic protection 

"^'iraddition, the top and bottom faces of the drawer - 
receiving structure may be formed by plates provided with 
air-flow openings, thereby facilitating cooling of the 
e eotronics components carried by the cards In which 
case, the sum of the areas of the openings in each of 
said top and bottom faces is approximately equal to the 
area through which air can pass vertically in said 

drawer. , . , 

It is also possible to make provision for the 

* nnpninas to be considerably 

maximum dimension of the openings co 

3 smaller than the minimum wavelength of the 

electromagnetic waves from which said drawer is to be 
isolated. Thus, there is no risk that the 
electromagnetic waves might propagate through the 

5 ^^"re' invention is also applicable when the drawer- 

re ceiving structure is suitable for -ivine apW^ 
of drawers. In which case, the drawer- receiving^ recesses 



for two adjacent drawers are separated by an intermediate 
electrically-conductive plate suitable for creating 
electromagnetic isolation between said recesses. It is 
also possible for said intermediate plate to be provided 
with openings for allowing air to flow through and/or for 
enabling electrical cables to pass through, and for it to 
carry resilient means for establishing electrical 
connection with the front faces of the drawers received 

in said two recesses . 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be better understood and other 
advantages of the invention will appear more clearly on 
reading the following description of two embodiments of 
an electromagnetic protection device complying with the 
principle of the invention, the description being given 
merely by way of example and with reference to the 
accompanying drawings, in which: 

Figure 1 is an exploded perspective view from the 
back of a first embodiment of a device of the invention; 

Figure 2 is a vertical section view of the device of 
Figure 1 while the drawer is being inserted into the 
structure for receiving it, a detail II being shown on a 
larger scale; 

Figure 3 is a fragmentary cross-section view of the 
5 drawer on line III- III in Figure 2; 

Figure 4 is a section view analogous to Figure 3, 
with the drawer being shown in the position in which it 
is connected to the drawer- receiving structure, a detail 
IV being shown on a larger scale; and 
0 Figure 5 is a vertical section view of a drawer- 

receiving structure in a second embodiment of the 
invention . 

MORE DETAILED DESCRIPTION 
The drawer 1 shown in Figures 1 to 4 is standardized 
>5 and "unpluggable". It is as defined in the teaching of 
FR-A-2 743 977, and it is made up of two side plates 2 
interconnected by four beams 3, two of which are disposed 
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at the top of the drawer 1, and two of which are disposed 
at the bottom of the drawer. The elements 2 and 3 , as 
assembled together by screws 3', make up the structure of 

the drawer 1. 

5 The outside faces 2a of the side plates 2 carry 

runners 2b extending in a direction X x that is 
substantially horizontal. A front face 4 is provided on 
the drawer 1 on that end thereof which is to face an 
operator. The front face is fixed by screws to the side 
10 plates 2 and/or to the beams 3. 

At the bottom, the front face 4 is provided with a 
flange 4a extending towards the nearest beam 3 . The 
front face 4 can thus be fixed to the structure of the 
drawer 1 merely by means of the screws 5 shown in Figure 
15 3 and co-operating with the side plates 2, it being 

possible to omit the screws 5 shown in Figure 2 and co- 
operating with the beams 3 . This reduces the time 
required to mount the front face 4 on the drawer 1 and to 
remove it therefrom. Other modes of mounting the front 
2 0 face 4 on the drawer may be considered. 
» Electronics cards 6 are disposed in the drawer 1 

parallel to the side plates 2 and between said side 
plates. On the end opposite from the front face 4, each 
of the cards is provided with a connector 7 . 

At the opposite end from the connector 7, each of 
the cards 6 is connected to a mother board 8 disposed 
parallel to the front face 4, in the vicinity thereof 

As shown both in Figure 2 and in Figure 3, the mode 
of fixing the front face 4 to the beams 3 of the drawer 1 
30 and to the side plates 2 makes it possible to create 

electrical continuity between firstly said front face, 
which is uninterrupted or perforated depending on the 
electromagnetic compatibility needs, and secondly the 
beams 3 and the side plates 2. However, there remains a 
35 \ gap 9 which can be a site of "electromagnetic leakage at 
STbottom of the drawer between the flange 4a and the 
nearest beam 3 . 



f y 



25 



10 



15 



20 



The drawer-receiving structure includes two 
uninterrupted side plates 12 whose inside faces 12a are 
provided with studs 12b organized to co-operate wxth the 
runners 2b of the drawer 1 to guide the drawer 1 xn 
translation in the structure 11 in a direction X x . A top 
plate 13 and a bottom plate 14 are held under tensxon 
between the side plates 12 by being secured respectively 
to the tops edges and to the bottom edges of saxd sxde 
plates by means of screws 15. The plates 13 and 14 are 
perforated with oblong holes 16 distributed over thexr 

The maximum dimension, i.e. the length L, of the 
holes 16 is chosen such that it satisfies the following 
relationship: 

L << X = c/f 

where X is the minimum wavelength of the 
electromagnetic waves whose propagation is to be 
prevented going towards the drawer 1 or away therefrom; 
c is the speed of light; and 
f is the frequency of the waves. 

The total area of the holes 16 in each of the plates 
13 and 14 is approximately equal to the area through 
which air passes vertically in the drawer 1, x ... to that 
space between the horizontal beams 3 and the plates 2 
which is not occupied by the electronics cards 6 and 8^ 
in its back portion, the drawer-receiving structure 
11 is provided with connectors 17 mounted on a support 
18, which connectors 17 are provided to co-operate wxth 
the connectors 7 of the drawer 1 by being unpluggable 
therefrom. A grating 19 is disposed parallel to the 
support 18 and it makes it possible to close the back of 
the volume defined between the side plates 12 and by the 
plates 13 and 14. In this sense, the grating 19 
constitutes the back face of the drawer-receiving 
3 5 structure 11. 
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The elects 12, 13, 14, 18, and 19 are f**"^ 
conductive, and as a result of bein g assented together, 
are electrically connected together. 

Z connectors 17 are connected to the environment 
of the structure 11 via conductor cables 20 which pas. 
through the grating 19 by going through the openings 21 

„Te grating In the example shown, these openings are 
-rant-an^are and f 

relationship: 

At the front end, i.e. opposite fro. the events 17 
to 21 the structure 11 is provided with resilient 
springs 22 disposed at the top and bottom P°™ f « 
opening 23 through which the drawer 1 
into the structure 11 by causing the rails 2b " c ° 
operate with the studs 12b. the insertion direction being 
shown by the arrow F x in Figure 2. 

ma first variant of the invention (not shown, the 
wrings 22 may be mounted on the drawer 1. In a second 
springs 22 may sori ng S may be disposed 

variant (not shown either) , the spring hotC om 
in alternation on the structure 11, e.g. on the bottom 
Portion, and on the drawer, e.g. on the top portion, or 

?5 viceversa. . , 

Is^hown in Figure 4. and in particular in the 

detai! IV, when the drawer 1 is in place in the structure 
11 its front face 4 is in abutment against the 
swings 22 on the bottom portion, and the nearest beam 3 
30 Is in Abutment against the springs 22 on the top portion. 
Thus electrical continuity is formed between said front 
"ce'4 and the structure 11 as a whole, and in particuiar 
the side plate 12 and the plates 13 and 14 

In this position, the connectors 7 and 17 are 
3S Plugged together, and the cards 6 are ^^Jl^ 
Environment via the cables 20. ^^ ^f^ 1 * by 
within a closed volume V defined by the front face 4, y 



the side plates 12, by the plates 13 and 14, and by the 
grating 19, electrical continuity being provided between 
the various surfaces such that the volume V is 
electromagnetically isolated, some of the openings 16 and 
21 provided in some of these surfaces making it possible 
for cooling air to flow through, as indicated by arrows 
F, in Figure 4 and, the other openings provided in some 
of the surfaces enabling the cards 6 to be electrically 
connected by means of the cables 20. 

in particular, the above-mentioned gap 9 lies within 
the volume V so that any electromagnetic leakage through 
it remains confined within said volume. 

in order to guarantee effective electrical contact 
between the drawer 1 and the springs 22, provision is 
ma de for the height h of the drawer 1 to be greater than 
the distance d between the springs 22 when they do not 
interfere with the drawer 1. This makes it possible to 
compress the springs 22 and guarantees effective 
electrical contact between the springs and the drawer 1, 
at a beam 3 or at the front face 4. 

in variants of the invention (not shown) , the cables 
20 may penetrate into the volume V via any surface of the 
drawer-receiving structure 11, in particular via one of 
the plates 13 or 14 . In another variant embodiment of 
the invention, the side plates 12 may be provided with 
openings through which conductor cables can pass, or 
through which air can flow. 

in the second embodiment of the invention shown in 
Figure 5, elements analogous to the elements of the first 
) embodiment are given identical references plus 50 The 
drawer-receiving structure 61 of this embodiment defines 
two volumes V and V for receiving drawers (not shown) 
and includes side plates 62 whose inside faces 62a are 
provided with studs 62b, while a top plate 63 and a 
5 bottom plate 64 are connected to the side plates 62 by 
any suitable means, e.g. by screws. Each of the plates 



63 and 64 is provided with a hole 66 through which 
cooling air can pass. 

Connectors 67 and 67' are mounted on supports 68 and 
68' while two gratings 69 and 69' are provided at the 
back of the structure 61 between the plates 63 and 64. 
Conductor cables 70 are provided for powering the 
connectors 67 through the openings 71 and 71' in the 
gratings 69 and 69'. 

Springs 72 are provided on the bottom and top 
portions of each opening 73 and 73' via which drawers 
analogous to the drawer 1 of the first embodiment can be 
inserted, as indicated by arrows F x . 

An intermediate plate 74 is disposed between the 
volumes V and V and is provided with holes 76 
distributed analogously to the distribution of the holes 
66 in the plates 63 and 64. As above, the total area of 
the holes 66 of each of the plates 63 and 64 and of the 
holes 76 in the plate 74 is substantially equal to the 
area through which air can pass vertically in a drawer 
organized to be mounted inside the volumes V and V . 

The plate 74 carries two rows of springs 72 
organized to connect it electrically respectively to the 
bottom portion of the front face of a drawer received in 
the volume V, and to the front top beam of a drawer 
received in the volume V . 

The resulting drawer-receiving structure 61 makes it 
possible to receive two electronics drawers, each drawer 
being protected as regards electromagnetic compatibility 
from the outside and also from the adjacent drawer, while 
the structure 61 is simple to manufacture. It is 
possible to simplify the structure 61 further by making 
provision for the side plates 62 on either side of the 
two drawers, and/or the gratings 69 and 69- to be made in 
one piece. 

Naturally, a structure suitable for receiving three 
or more drawers may be provided on the basis of the 
embodiment shown in Figure 5. 



